•i 





a 



Fig, 3 




Fig. 4 



Fig. 5 



Real Torus Plane presumed Torus Plane 




presumed Shadow/ 
Border Line Point / 



t 



4 
f 



t 

r. 



Camera 1 



presumed Shadow 
Border Line Point 



Camera 2 



Fig. 6 



Plane of Wheel Range 



Wheel axis 




Fig, 7 



Torus over the 
Wheel Range radius 

\ 



v 




> 



/ 

Fig. 8 




Start Measurement 



1 


r 


Measurement 


of MK's (l.;.h) -f 




60 



62 



Enter Resultant MK's 



64 




Determination o f the Transformation 
Matrix from BM -Results 



I 



Transformation of the resultant vectors 

of the measuring devices Into the 
system of Coordinates pf the Calculation 

through devlatlon;(mlsallgnmerit) angle 
and distances from 
the reference system 



i 



Determination of the; wheel position 
values in space 



Delivery of Results (Camber, Track 
and values derived from Track) 



68 



70 



74 




76 



Fig. 1 1 



Start Signal for Measurement 



84 



Lighting control 



Air valye(vent) 
Segmentation 



■a 



Elimination of 
optical distortions 



1 




3D Reconstructs 
of the air 
valve(verit) 



112 




30 Position of the 
air valve(vent) 



1^82 
X/— 



80 



Picture shooting 





86 



Camera right/left 



Segmentation 



100 



Preseg mentation 



Fine segmentation 



± 



Sub pixel 

segmentation 



± 



Determination of the 

real Wheel Flange 
Contour 

fcn Model Assumptions) 





Inner Camera 






Parameters 




106 




Outer Camera 


— i 




Parameters 





Eliminations of 
optical distortions 



Wheel Rim Edge 
Reconstruction 



1. Approximation of 
Wheel Rim Edge Plane 



± 



Angle argument 
Calculation 



Torus model fitting 
Final Wheel Rim 

Edge Plane 



92 



94 



96 



98 



104 



110 



114 



116 



118 



Normal vector and Central point 
of the Wheel Rim Edge Plane 



120 



Fig. 12 



112 



SO Position of the air 
valve(vent) 



122 

yt— 

Runout 
compensation 



Normal 

Central point of the 
Wheel Rim 

Edge Plane 



Parameter Set "Axis of Rotation" 
True Rotation axis with respect to 

norma) vector and Air valve 
position (Spherical coordinates) 




124 




112 



3-D Position of the air 
vaive(yient) 



Norma l vector ana 
Central point of the 

Wheel Rim Edge^Plane 

120 




Determination 
of Position 

of Axis of Rotation 



126 



Transformation into 
Reference Coordinates 
System 



i 



Track arid Camber 
angle 



124 



Parameter 
"Axis of Rotation* 



128 



Fig. 14 



